Two for the Price of One: PAMAM-Dendrimers with Mixed Phosphoryl Choline and Oligomeric Poly(Caprolactone) Surfaces.
The application of dendrimers for biological and medical purposes is highly dependent on the type of surface group in relation to cytotoxicity. Since amine terminated PAMAM dendrimers have been shown to have toxic properties and thereby limited applications in the medical field, the discovery of a new nontoxic surface coating is of great interest. In the present work, amine terminated DAB-PAMAM dendrimers from generation zero to four have been coated with statistical surface functionalization giving a dendrimer surface consisting of an approximately 1:1 mixture of zwitterionic phosphoryl choline hexanamide and 6-((6-hydroxyhexanoyl)oxy)hexanamide. The cytotoxic properties of generation two to four were tested on three different human cancer cell lines, SKBR3 human breast cancer cells, HeLa human cervical cancer cells, and Hep G2 human hepatocellular liver carcinoma cells and compared to the toxicity of amine terminated PAMAM dendrimers. In addition to lower cytotoxicity than observed for amine terminated dendrimers, the coated dendrimers showed minor cytotoxicity against all three human cell lines, negligible influence on ROS generation and mitochondrial membrane potential. These observations support the conclusion that the analyzed group of phosphorylcholine dendrimers may be suitable for medical applications.